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Ensayos sobre Regulación Macroprudencial y Estabili-
dad Financiera
Como consecuencia de la Crisis Financiera Global, la política macroprudencial se ha erigi-
do como el tercer pilar de las políticas macroeconómicas (los otros dos pilares son la política
monetaria y la política scal). El objetivo de la política macroprudencial es el de suavizar
el ciclo nanciero y prevenir la acumulación endógena de riesgo sistémico. Si bien, algunas
de las reformas nancieras desarrolladas tras el estallido de la Crisis Financiera Global han
supuesto importantes avances en este ámbito, la crisis de COVID-19 ha puesto de maniesto
la necesidad de reconsiderar la regulación macroprudencial existente. Los acontecimientos
recientes sugieren que los Acuerdos de Basilea III no proporciona a los bancos los incentivos
adecuados para que éstos utilicen sus colchones de capital cuando la situación más lo requiere
(es decir, la regulación de capital contracíclica está resultando ser menos efectiva de lo que
se esperaba inicialmente). Además, la crisis causada por la pandemia ha puesto de relieve la
importancia de reforzar el marco de política macroprudencial para instituciones nancieras
no bancarias.
El objetivo último de esta tesis es el de contribuir al desarrollo de un marco de regu-
lación macroprudencial - tanto para el sector bancario como para el sector no bancario - más
efectivo y eciente. En ella documento ciertas regularidades empíricas y hechos ocurridos
recientemente en el sector nanciero de la zona euro e identico ciertos patrones que podrían
representar riesgos para la estabilidad nanciera. Con estas premisas, propongo una serie
de reformas de regulación nanciera y evalúo sus efectos macroeconómicos y de bienestar
mediante el uso de modelos dinámicos, estocásticos y de equilibrio general. Los principales
resultados del análisis cuantitativo sugieren que la adopción de las reglas de política macro-
prudencial correspondientes contribuiría positivamente a la estabilidad nanciera y la esta-
bilización económica. La tesis se estructura en una introducción, tres capítulos principales y
una conclusión.
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El primero de los tres capítulos principales se hace eco de dos tendencias mostradas por
los bancos de la zona euro tras la Gran Recesión: (i) su tendencia a mejorar sus ratios de
capital mediante la reducción en el total de activos (contracción en la oferta de crédito), y
(ii) su reticencia a reducir el pago de dividendos (caída en benecios retenidos). En primer
lugar, se proporciona evidencia en favor de un vínculo potencial entre ambos patrones. Ante
el advenimiento de shocks que golpean a sus benecios, los bancos tienden a hacer el ajuste
vía benecios retenidos con el n de suavizar el pago de dividendos. Esto genera volatilidad en
el capital bancario y en la oferta de crédito. Seguidamente, el capítulo desarrolla un modelo
cuantitativo, dinámico, estocástico y de equilibrio general que incorpora este mecanismo
para estudiar la transmisión y efectos de una novedosa regla de política macroprudencial -
denominada objetivo prudencial de dividendos (DPT, por sus siglas en inglés) - orientada a
complementar la regulación de capital (bancario) existente al combatir este problema. Los
DPTs que maximizan el bienestar son ecaces (más que el colchón de capital contracíclico o
CCyB, por sus siglas en inglés) a la hora de suavizar el ciclo nanciero y económico (mediante
unos benecios retenidos menos volátiles) e inducen ganancias de bienestar signicativas
asociadas a una regulación de capital de tipo Basilea III mediante varios canales.
El segundo capítulo argumenta que el marco regulatorio de Basilea III - el cual impone
restricciones a la distribución de dividendos de forma automática cuando los bancos se sitúan
por debajo de un cierto umbral de capital (en un contexto de fuerte reticencia a la reducción
en el pago de dividendos de los bancos) - no proporciona a las entidades de crédito con
los incentivos adecuados para que éstas utilicen sus colchones de capital en la fase bajista
del ciclo. En efecto, acontecimientos recientes desencadenados por la crisis de COVID-19
sugieren que la regulación de capital contracíclica no ha sido tan efectiva como se preveía.
Ante esta situación, bancos centrales de todo el mundo han solicitado a las entidades de
crédito que se abstengan de distribuir dividendos (aunque cumplan con sus requerimientos
de capital) con el n de mantener la provisión de crédito durante la crisis causada por
la pandemia. Este capítulo incorpora rigideces nominales y una regla de Taylor simple en
el modelo presentado en el capítulo anterior para evaluar los efectos e interacciones entre
este tipo de regulación (macroprudencial) de dividendos y política monetaria, con y sin
una regulación de capital contracíclica efectiva. Primero, la regulación macroprudencial de
dividendos es más ecaz a la hora de suavizar el ciclo económico que la regla de Taylor
simple óptima o el CCyB óptimo. Segundo, coordinar perfectamente la política monetaria y
la regulación contracíclica de capital y de dividendos supone ganancias de bienestar. Tercero,
cuando la política monetaria se ve restringida por el límite inferior igual a cero (ZLB, por sus
siglas en inglés), la regulación contracíclica de dividendos y el CCyB son particularmente
ecaces y la necesidad de combinar medidas de conservación de capital con aquellas de
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utilización de capital (en la fase bajista del ciclo) se hace más evidente.
El tercer capítulo pone de relieve la creciente presencia de inversores institucionales en el
mercado inmobiliario desde el estallido de la Crisis Financiera Global. Fondos de inversión
inmobiliaria y otras empresas de inversión inmobiliaria se apalancan para llevar a cabo
grandes inversiones en inmuebles (con nes de alquiler) que les permiten jar precios en
el mercado de alquiler. Una proporción relevante de esta nanciación es proporcionada en
forma de crédito no -bancario (el cual no está sujeto a límites regulatorios de LTV). Este
capítulo desarrolla un modelo dinámico, estocástico y de equilibrio general, que incorpora las
principales características de la industria de fondos de inversión inmobiliaria en el contexto
actual con el n de estudiar la efectividad de los ratios LTV dinámicos como herramienta
macroprudencial. A pesar de que la proporción relativa de inmuebles y de deuda mantenida
por los fondos de inversión inmobiliaria es muy baja, las reglas LTV optimizadas que afectan
a la capacidad de endeudamiento de estos fondos som más ecaces a la hora de suavizar el
ciclo crediticio e inmobiliario que aquellas que modican el límite de endeudamiento de los
hogares. Este resultado es muy robusto para distintas calibraciones (de parámetros clave) y
para distintas especicaciones del modelo. La razón que subyace a tan importante y robusto
resultado se asocia a las interconexiones de estos fondos con varios sectores de la economía.
En conclusión, esta tesis doctoral desarrolla una variedad de modelos cuantitativos dinámi-
cos, estocásticos y de equilibrio general con sector nanciero con el objeto de evaluar los
principales mecanismos de transmisión y efectos macroeconómicos de ciertas reglas de policy
que tienen el potencial de poder pasar a formar parte del conjunto de herramientas macro-
prudenciales en el futuro. Los resultados fundamentales del análisis cuantitativo sugieren que
las reglas de política prudencial propuestas son particularmente ecaces (más que algunas





Essays on Macroprudential Regulation and Financial
Stability
As a consequence of the Global Financial Crisis (GFC), macroprudential policy emerged
as the third pillar of macroeconomic policies (the other two pillars are monetary policy
and scal policy). The aim of macroprudential policy is to smooth the nancial cycle and
to prevent the endogenous build-up of systemic risk. While some of the nancial reforms
undertaken in the aftermath of the GFC have represented important steps on this front,
the COVID-19 crisis has highlighted the need for rethinking macroprudential regulation.
Recent developments suggest that the Basel III Accord does not provide banks with the
right incentives for them to draw on their capital bu¤ers when such action is needed the
most (i.e., bank capital countercyclical regulation is proving to be less e¤ective than initially
expected). In addition, the pandemic crisis has underscored the importance of strengthening
the macroprudential policy framework for non-banks.
The nal goal of this thesis is to contribute to the development of a more e¤ective and
e¢ cient macroprudential regulatory framework for both, banks and non-banks. I document
certain regularities and recent developments in the euro area nancial sector and identi-
fy certain patterns that could potentially constitute risks to nancial stability. Against this
background, I propose certain nancial regulatory reforms and assess their welfare and macro-
economic e¤ects from a DSGE perspective. The main ndings of the quantitative analysis
suggest that the adoption of the corresponding macroprudential policy rules would positively
contribute to nancial stability and economic stabilization. The thesis is structured in an
introduction, three main chapters and a conclusion.
The rst of these three main chapters takes note of two remarkable patterns shown by
euro area banks in the aftermath of the Great Recession: (i) their tendency to boost capital
ratios by shrinking assets (contraction of loans supply), and (ii) their reluctance to cut back



























































Note: SX7E refers to the Euro Stoxx Banks Index. Time series plotted in figure 1a have been constructed as a simple sum 
of the SX7E members whereas those in figures 1b and 1c have been reported as the index itself (i.e., as a capitalization-
weighted sum of the same group of banks). See the online appendix for further details on data construction. In figure 1b the 
main y-axis and the secondary one differ, being the dashed line associated to the latter. In figure 1c the dotted line is 
associated to the secondary y-axis. Data sources: Bloomberg, Eurostat, and own calculations. 
Note: This figure reports the cyclical component of euro area real GDP as well as of aggregate (cumulative) retained 
earnings, equity and assets of the SX7E members. In order to compute their cyclical component, the log value of seasonally 
adjusted and deflated time series has been linearly detrended. In figure 2d the main y-axis and the secondary one differ,
being the dotted line associated to the latter. Data sources: Bloomberg, Eurostat, and own calculations. 
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Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to the baseline scenario. 
The starred line corresponds to an alternative (policy) scenario in which the optimized prudential rule is a dividend 
prudential target. The dotted line relates to an alternative (policy) scenario in which the optimized prudential rule is a 
dynamic capital requirement. 
Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the unconditional 
social welfare (under welfare criterion “A”) as a function of the cyclical parameter of the dividend prudential target, ρx,
while keeping the other policy parameter, ρd, to its baseline calibration value.  
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Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the unconditional 
social welfare (under welfare criterion “A”) as a function of capital adequacy parameters γi and γe. Note that the static 
capital requirement on NFC loans is (1- γe) whereas the static capital requirement on HH loans is (1- γi).
Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the unconditional 
social welfare (under welfare criterion “A”) as a function of the cyclical parameter of the dividend prudential target, ρx, for 
three alternative capital scenarios (1-γ).
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Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the unconditional 
social welfare (under welfare criterion “A”) as a function of the cyclical parameter of dynamic capital requirements, γx, for 
three alternative capital scenarios (1-γ).
Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the unconditional 
social welfare (under welfare criterion “A”) as a function of the cyclical parameter of the of the dividend prudential target, 
ρx, for alternative values of the cyclical parameter of dynamic capital requirements, γx, 
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Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the unconditional 
social welfare (under welfare criterion “A”) as a function of the cyclical parameter of dynamic capital requirements, γx, for 
alternative values of the cyclical parameter of the dividend prudential target, ρx.   
Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the unconditional 
social welfare (under welfare criterion “A”) as a function of the cyclical parameters of dynamic capital requirements and 
the dividend prudential target, γx and ρx. 
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Note: Panels 11b and 11d report the second-order approximation to the unconditional social welfare gains induced by the 
CCyB, for different values of γx  [-1,0] - with and without introducing an optimal DPT (diamond line and starred line, 
respectively) in the alternative policy scenario (i.e., the scenario in which γx<0) - with respect to the baseline scenario (i.e., 
ρx =0, γx =0), and for the two proposed welfare criteria. Under welfare criterion “B” and for all values of γx  [-1,0], there 
is no solution to problem (35) for the case in which an optimal DPT is not introduced. Instead, in that particular case panel 
11d displays the welfare gains of savers and borrowers (dashed line and solid line, respectively). Panels 11a and 11b
represent - for the same values of γx  [-1,0], the two proposed welfare criteria, and the case in which the CCyB is 
complemented with an optimal DPT - the corresponding optimized values of the cyclical parameter of the optimal DPT, 
ρx*. For reporting purposes, x-axes have been reversed in all panels of the figure.
Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to the baseline scenario. 
The starred line corresponds to an alternative (policy) scenario in which welfare has been maximized with respect to the 
cyclical parameter of the dividend prudential target, ρx. The dotted line relates to an alternative (policy) scenario in which 
welfare has been maximized with respect to the cyclical parameter of dynamic capital requirements, γx. The diamond line 
makes reference to an alternative (policy) scenario in which welfare has been maximized with respect to cyclical policy 
parameters ρx and γx . 
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Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to the baseline scenario. 
The starred line corresponds to an alternative (policy) scenario in which welfare has been maximized with respect to the 
cyclical parameter of the dividend prudential target, ρx. The dotted line relates to an alternative (policy) scenario in which 
welfare has been maximized with respect to the cyclical parameter of dynamic capital requirements, γx. The diamond line 
makes reference to an alternative (policy) scenario in which welfare has been maximized with respect to cyclical policy 
parameters ρx and γx . 
Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to the baseline scenario. 
The starred line corresponds to an alternative (policy) scenario in which welfare has been maximized with respect to the 
cyclical parameter of the dividend prudential target, ρx. The dotted line relates to an alternative (policy) scenario in which 
welfare has been maximized with respect to the cyclical parameter of dynamic capital requirements, γx. The diamond line 
makes reference to an alternative (policy) scenario in which welfare has been maximized with respect to cyclical policy 
parameters ρx and γx . 
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Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to the baseline scenario. 
The starred line corresponds to an alternative (policy) scenario in which welfare has been maximized with respect to the 
cyclical parameter of the dividend prudential target, ρx. The dotted line relates to an alternative (policy) scenario in which 
welfare has been maximized with respect to the cyclical parameter of dynamic capital requirements, γx. The diamond line 
makes reference to an alternative (policy) scenario in which welfare has been maximized with respect to cyclical policy 
parameters ρx and γx . 
Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to the baseline scenario. 
The starred line corresponds to an alternative (policy) scenario in which welfare has been maximized with respect to the 
cyclical parameter of the dividend prudential target, ρx. The dotted line relates to an alternative (policy) scenario in which 
welfare has been maximized with respect to the cyclical parameter of dynamic capital requirements, γx. The diamond line 
makes reference to an alternative (policy) scenario in which welfare has been maximized with respect to cyclical policy 
parameters ρx and γx . 
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Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the unconditional 
social welfare (under welfare criterion “A”) as a function of the cyclical parameter of the dividend prudential target, ρx, for 
alternative fractions of banks owned by savers. The solid line refers to the baseline scenario whereas the dotted and dashed 
lines relate to alternative parameterization scenarios. 
Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the unconditional 
social welfare (under welfare criterion “A”) as a function of the cyclical parameter of the dividend prudential target, ρx, for 
alternative fractions χ of the net transfer that savers receive according to their bank property. The solid line refers to the 
baseline scenario whereas the dotted and dashed lines relate to alternative parameterization scenarios. 
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Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the unconditional 
social welfare (under welfare criterion “A”) as a function of the cyclical parameter of the dividend prudential target, ρx, for 
alternative values of the dividend adjustment cost parameter, κ. The solid line refers to the baseline scenario whereas the 
dotted and dashed lines relate to alternative parameterization scenarios. 
Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the unconditional 
social welfare (under welfare criterion “A”) as a function of the cyclical parameter of the dividend prudential target, ρx, for 
alternative values of the depreciation rate of bank capital, δ. The solid line refers to the baseline scenario whereas the dotted 
and dashed lines relate to alternative parameterization scenarios. For each scenario, the associated steady state payout ratio 
is reported. 
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Note: Variables are expressed in percentage deviations from the steady state. Non-financial shocks refer to technology and 
housing preference shocks. The solid line refers to a policy scenario in which welfare has been maximized with respect to
the cyclical parameter of dynamic capital requirements, γx (which roughly coincides with the value of γx for which the 
prudential authority minimizes the asymptotic variance of the loans-to-output ratio under full commitment). The starred,
dotted and diamond lines correspond to policy scenarios in which welfare has been maximized with respect to ρx under the 
two proposed welfare criteria and the asymptotic variance of the loans-to-output ratio has been minimized under full 
































Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the
unconditional social welfare as a function of: (i) the inflation coefficient of the Taylor rule while keeping ρr and αY at 
their optimal simple Taylor rule values; (ii) the cyclical parameter of the dividend prudential target, ρx; and (iii) the 
cyclical parameter of the dynamic capital requirements, γx. 
Note: Rates are shown as absolute deviations from the steady state and are expressed in percentage points. All other 
variables are percentage deviations from the steady state. The solid line refers to the baseline case. The diamond line 
makes reference to the optimal simple Taylor rule scenario. The starred line corresponds to the optimal DPT scenario.
The dotted line relates to the optimal CCyB scenario. 
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Note: Rates are shown as absolute deviations from the steady state and are expressed in percentage points. All other 
variables are percentage deviations from the steady state. The solid line refers to the baseline case. The diamond line 
makes reference to the optimal simple Taylor rule scenario. The starred line corresponds to the optimal DPT scenario.
The dotted line relates to the optimal CCyB scenario. 
Note: Rates are shown as absolute deviations from the steady state and are expressed in percentage points. All other 
variables are percentage deviations from the steady state. The solid line refers to the baseline case. The diamond line 
makes reference to the optimal simple Taylor rule scenario. The starred line corresponds to the optimal DPT scenario.
The dotted line relates to the optimal CCyB scenario. 
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Note: Rates are shown as absolute deviations from the steady state and are expressed in percentage points. All other 
variables are percentage deviations from the steady state. The solid line refers to the baseline case. The diamond line 
makes reference to the optimal simple Taylor rule scenario. The starred line corresponds to the optimal DPT scenario.
The dotted line relates to the optimal CCyB scenario. 
Note: Rates are shown as absolute deviations from the steady state and are expressed in percentage points. All other 
variables are percentage deviations from the steady state. The solid line refers to the baseline case. The diamond line 
makes reference to the optimal simple Taylor rule scenario. The starred line corresponds to the optimal DPT scenario.
The dotted line relates to the optimal CCyB scenario. 
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Note: Rates are shown as absolute deviations from the steady state and are expressed in percentage points. All other 
variables are percentage deviations from the steady state. The solid line refers to the baseline case. The diamond line 
makes reference to the optimal simple Taylor rule scenario. The starred line corresponds to the optimal DPT scenario.
The dotted line relates to the optimal CCyB scenario. 
Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the 
unconditional social welfare as a function of the inflation coefficient of the Taylor rule while keeping ρr and αY at 
their optimal simple Taylor rule values for: (i) the no macroprudential policies scenario; (ii) the optimal TR&CCyB - 
perfect coordination scenario; and (iii) the optimal TR&DPT&CCyB – perfect coordination scenario.  
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Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the 
unconditional social welfare as a function of the cyclical parameter of the DPT for: (i) the baseline scenario; (ii) the 
optimal TR&DPT - perfect coordination scenario; and (iii) the optimal TR&DPT&CCyB – perfect coordination 
scenario.  
Note: Second-order approximation to the unconditional welfare of savers and borrowers as well as to the 
unconditional social welfare as a function of the cyclical parameter of dynamic capital requirements for: (i) the 
baseline scenario; (ii) the optimal TR&CCyB - perfect coordination scenario; and (iii) the optimal TR&DPT&CCyB –
perfect coordination scenario.  
91
Note: Impulse-responses to a negative housing preference shock. Rates are shown as absolute deviations from the 
steady state and are expressed in percentage points. All other variables are percentage deviations from the steady state. 
The solid blue and red lines refer to the baseline case and the optimal DPT scenario when the ZLB on nominal interest 
rates is not binding, respectively. The dashed blue and red lines relate to the baseline case and the optimal DPT 
scenario when the ZLB is binding, respectively. 
Note: Impulse-responses to a negative housing preference shock. Rates are shown as absolute deviations from the 
steady state and are expressed in percentage points. All other variables are percentage deviations from the steady state. 
The solid blue and green lines refer to the baseline case and the optimal CCyB scenario when the ZLB on nominal 
interest rates is not binding, respectively. The dashed blue and green lines relate to the baseline case and the optimal 


































Note: This figure reports real estate funds flows (12-month flows) in the euro are both, in absolute terms and as a 
percentage of aggregate housing investment in the euro area. Time series are at quarterly frequency and have been plotted 
for the period 2012:III-2020:I. The figure is based on Battistini et al. (2018). Sources: ECB, Eurostat and own calculations. 
Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to the baseline scenario. 
The starred line corresponds to the optimized LTV ratio on residential mortgages (borrowers) scenario. The dotted line 
relates to the optimized LTV ratio on commercial mortgages (investors) scenario. The diamond line makes reference to the 
jointly-optimized LTV limits on residential and commercial mortgages scenario.  
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Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to the baseline scenario. 
The starred line corresponds to the optimized LTV ratio on residential mortgages (borrowers) scenario. The dotted line 
relates to the optimized LTV ratio on commercial mortgages (investors) scenario. The diamond line makes reference to the 
jointly-optimized LTV limits on residential and commercial mortgages scenario.  
Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to the baseline scenario. 
The starred line corresponds to the optimized LTV ratio on residential mortgages (borrowers) scenario. The dotted line 
relates to the optimized LTV ratio on commercial mortgages (investors) scenario. The diamond line makes reference to the 
jointly-optimized LTV limits on residential and commercial mortgages scenario.  
126
Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to the baseline scenario. 
The starred line corresponds to the optimized LTV ratio on residential mortgages (borrowers) scenario. The dotted line 
relates to the optimized LTV ratio on commercial mortgages (investors) scenario. The diamond line makes reference to the 
jointly-optimized LTV limits on residential and commercial mortgages scenario.  
Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to the baseline scenario. 
The starred line corresponds to the optimized LTV ratio on residential mortgages (borrowers) scenario. The dotted line 
relates to the optimized LTV ratio on commercial mortgages (investors) scenario. The diamond line makes reference to the 
jointly-optimized LTV limits on residential and commercial mortgages scenario.  
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Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to a scenario in which 
η=2 (i.e., as in the baseline scenario). The starred line corresponds to an alternative scenario in which η=1. The dotted line 
relates to an alternative scenario in which η=6. The macroprudential parameter of the LTV limit on commercial mortgages 
has been set to -10 in the three scenarios. 
Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to a scenario in which 
Af=1 (i.e., as in the baseline scenario). The starred line corresponds to an alternative scenario in which Af=2. The dotted 
line relates to an alternative scenario in which Af=0.5. The macroprudential parameter of the LTV limit on commercial 
mortgages has been set to -10 in the three scenarios. 
128
Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to a scenario in which 
mf=0.6 (i.e., as in the baseline scenario). The starred line corresponds to an alternative scenario in which mf=0.8. The dotted 
line relates to an alternative scenario in which mf=0.4. The macroprudential parameter of the LTV limit on commercial 
mortgages has been set to -10 in the three scenarios. 
Note: Variables are expressed in percentage deviations from the steady state. The solid line refers to a scenario in which 
ωx=0.445 (i.e., as in the baseline scenario). The starred line corresponds to an alternative scenario in which ωx=0.80. The 
dotted line relates to an alternative scenario in which ωx=0.10. The macroprudential parameter of the LTV limit on 
commercial mortgages has been set to -10 in the three scenarios. 
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